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COUPLING SYSTEM FOR SURGICAL INSTRUMENT 



FIELD OF THE INVENTION 
[0001] The present invention relates generally to surgical instruments. More particularly, the 
present invention relates to coupling arrangements for surgical instruments. 



BACKGROUND OF THE INVENTION 
[0002] In various surgical procedures, it is necessary to dissect bone or other tissues. In soine 
instances, it may be necessary to cut, grind, shape or otherwise remove hardened materials to make 
them ready for implantation or to remove them from a patient. Many conventional surgical 
instruments used for these purposes employ pneumatic or electrical motors to rotate a dissection 
element. In their most basic form, such a surgical instrument comprises a motor portion having a 
rotary shaft, a dissection tool having a cutting or abrading element that is rotated by the rotating shaft 
of the motor, and a coupling arrangement for connecting the dissection tool to a spindle or collet of 
the rotary shaft. The spindle or collet of the rotary shaft is usually housed within a base that is 
attached to the motor. 

[0003] Since it is frequently necessary to replace the dissection tool, it is known in the art to use 
a quick release coupling to seciu*e the dissection tool to the surgical instrument. An example of such a 
quick release coupling is shown and described in a commonly assigned U.S. Patent No. 5,505,737, 
entitled "Quick Release Coupling For A Dissecting Tool," incorporated herein by reference in its 
entirety. 

[0004] While currently known surgical tools, including replaceable dissection tools, offer 
advantages over earlier designs, it remains desirable to further advance the pertinent art of coupling 
arrangements for the dissection tools. For example, during a surgical procedure, a dissection tool may 
rotate at high speeds, for example approximately 70,000 rpni, and it may not be effectively retained 
with previously available coupling arrangements under all operating conditions. 
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SUMMARY OF THE INVENTION 

[0005] In one embodiment, a coupling system for a medical dissection tool comprises: an 
internal passage adapted for receiving a portion of a medical dissection tool; and at least one locking 
member movable at least partially along the longitudinal axis through a first path into a locked 
position to prevent the medical dissection tool from moving along a longitudinal axis of the internal 
passage. 

[0006] In another embodiitnentj a coupler for a powered medical tool comprises: an internal 
passage for receiving the powered medical tool; and a coupling assembly partially disposed within the 
internal passage and movable between a locked position and an unlocked position, wherein the 
coupling assembly comprises: a locking member; and an engagement sleeve for urging the locking 
member into the locked position through a first angled path., 

[0007] Additional advantages and features of the present invention will become apparent from the 
following description and appended claims, taken in conjunction with the accompanying drawings. 
[0008] Further areas of applicability of the present invention will become apparent from the 
detailed description provided hereinafter. It should be understood that the detailed description and 
specific examples, while indicating the embodiments of the invention, are intended for purposes of 
illustration only and are not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The present invention will become more fully understood from the detailed description 
and the accompanying drawings, wherein: 

[0010] Fig. 1 illustrates a surgical dissection tool used in a human patient according to one 

embodiment of the present invention. 

[0011] Fig. 2 A illustrates a partially exploded perspective view of a surgical dissection tool 

according to one embodiment of the present invention. 

[0012] Fig. 2B illustrates a partially assembled surgical dissection tool of Fig. 2A. 

[0013] Fig. 2C illustrates an assembled surgical dissection tool of Fig. 2A. 

[0014] Fig. 3A illustrates a partial cross-sectional side view of a medical dissection tool 

showing a locked coupling arrangement according to one embodiment of the present invention. 

[0015] Fig. 3B illustrates an enlarged portion of the cross-sectional side view of the 

coupling arrangement of Fig. 3 A. 

[0016] Fig. 3C illustrates a transverse cross-sectional view of the coupling arrangement of 

Fig. 3A taken along line 3C-3C. 

[0017] Fig. 4A is a partial cross-sectional side view of a medical dissection tool showing an 

unlocked coupling arrangement according to one embodiment of the present invention. 
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[0018] Fig. 4B is an enlarged portion of the cross-sectional side view of the coupling 

arrangement of Fig. 4A. 

[0019] Fig. 3C is a transverse cross-sectional view of the coupling arrangement of Fig. 4A 

taken along line 4C-4C. 

[0020] Figs. 5A-5C illustrate details of a coupling shaft according to one embodiment of the 

present invention. . 

DETAILED DESCRIPTIONS 

[0021] The present invention provides an improved coupling system and method of assembly 

for medical dissection instruments. 

[0022] For the purposes of promoting an imderstanding of the principles of the invention, 

references will now be made to the embodiments, or examples, illustrated in the drawings, and 
specific languages will be used to describe the same. It will nevertheless be understood that no 
limitation of the scope of the invention is thereby intended. Any alterations and further modifications 
in the described embodiments, and any further applications of the principles of the invention as 
described herein are contemplated as would normally occur to one skilled in the art to which the 
invention relates. 

[0023] Referring now to Fig. 1, in one embodiment, a human patient A is shown undergoing 

a neurological operation. As is a common practice, access to the brain or other neurological structures 
often requires delicate dissection of bone and other tissues B. By way of example, a dissection tool 
assembly 10 according to one embodiment of the present invention is shown being utilized to dissect 
a portion of patient A's bone and other tissues B adjacent to the surgical access site. It will be 
understood that the dissection tool assembly 10 will be described only briefly here, as various 
embodiments of dissection tool assemblies are disclosed in a U.S. Utility Application No. 10/200,683 
filed July 22, 2002, which is hereby incorporated by reference in its entirety. 

[0024] Referring now to Figs. 2A through 2C, partial perspective views of one embodiment 

of the dissection tool assembly 10 are illustrated. The dissection tool assembly 10 includes a motor 
housing 12, which is coupled to an air supply and hose assembly 14 that supplies pressurized air to the 
motor and vents the low pressure exhaust air away from the surgical site. The dissection tool 
assembly 10 further includes an attachment housing 16 and a dissection tool 18. As shown in Fig. 2A, 
the distal portion 5 1 of the motor housing 12 includes a tapered leading portion 53 and a double D 
connection region. The double D connection region comprises a pair of opposing and substantially 
parallel planar portions interrupting the otherwise cylindrical body to define two opposing and 
substantially parallel cylindrical portions. These portions are separated by a junction 55 into a fixed 
segment having a cylindrical portion 54 and a flat portion 52, and a movable segment having a 
cylindrical portion 58 and a flat portion 56. 
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[0025] Referring now to Fig. 2B, the attachment housing 16 includes an internal cavity 

adapted to engage the distal portion 51 of the motor housing 12. Further, the attachment housing 16 
arid the distal portion 5 1 are configured to provide the user with a tactical feedback indicating a 
positive engagement. In an initial position with a first cylindrical portion 25 substantially abutting the 
motor housing 12, an attachment indicator mark 24 is in substantial alignment with an unlocked 
indicator mark 22 on the motor housing 12. In this position, the dissection tool 18 may be inserted 
into the attachment housing 16 and received in a coupling assembly (described later) within the motor 
housing 12. , 
[0026] Referring now to Fig. 2C, with the dissection tool 18 inserted within the attachment 

housing 16 and ready to be coupled with the motor hbusiag 12 (see Figs. 3A-3C), the attachment 
housing 16 may be rotated in the direction of arrow 23 with respect to the motor housing 12. Such 
rotation moves the attachment indicator marking 24 into a substantial alignment with a locked 
indicator mark 15 on the motor housing 12. As described further below, such rotation also locks the 
coupling assembly to prevent the dissection tool 18 from imintentional withdrawal from the 
' attachment housing. 

[0027] Coupling arrangements according to an illustrated preferred embodiment will now be 

described in detail, although the following description should not inhibit the application of the teachings 
of the invention to implementation in alternative forms. Specific reference wiU be made to the coupling 
assembly 102 shown illustrated in Figs. 3A through 3C. Coupling assembly 102 includes a power shaft 
122, adapted to bie coupled to a motor 12, at least partially surrounded by an engagement sleeve 106. 
Movement of the engagement sleeve 106 with respect to the power shaft 122 is accomphshed in a 
traditional manner through movement of the external portions of the device described with respect to 
Figs. 2 A through 2C. / 
[0028] As shown more fully in Figs. 5 A through 5C, the power shaft 122 includes a 

longitudinal bore 308 having an open end 310 and an internal shoulder 114 (Fig. 3B). The chamiel or 
longitudinal bore 308 is configured to receive a proximal portion of the tool shaft 138 through the open 
end^310 and into abutting engagement with intemal shoulder 1 14. An opening 302 extends between the 
outer surface of the power shaft 122 and the longitudinal bore 308. The opening 302 includes a lower 
portion 304 having a first perimeter and a top portion 306 having a second perimeter that is greater than 
the first perimeter. In a preferred aspect, the opening 302 transitions between the first perimeter and the 
second perimeter to form a substantially beveled edge. As described more fully below, a retention* 
member 104 may extend into the opening 302 but contact with the beveled edge may prevent it from 
completely entering longitudinal bore 308. As shown in Fig. 5C, the opening 302 has a length L2 
extending along the longitudinal axis LI and a width W extending substantially transverse to the 
longitudinal axis. In a preferred aspect, L2 is greater than W such that the opening 302 takes the form of 
an elongated slot. Although an elongated slot extending along the longitudinal axis is shown for the 
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purpose of illustration, it is contemplated that alternative configurations of the opening 302 may be 
utilized to implement the present invention without deviating fix>m the teaching described herein. 
[0029] Referring now to Figs. 3 A through 3C, the coupling assembly 102 is illustrated in a 

locked position. Retention member 104 is shown extending through the opening 302 in shaft 122 and 
into a retention groove 128 on tool shaft 140. The engagenient sleeve 106 surrounds a portion of the 
power shaft 122 adjacent the openings 302. The engagement sleeve 106 includes an inner surface having 
a relief area 107 with a first internal diameter and an engagement surface 106a with a second minimum 
internal diameter less than the first diameter. The position of the engagement sleeve 106 with respect to 
the power shaft 122 is controlled by movement of the attachment housing 120 an^ the force of spring 
124. In the locked position illustrated in Figs. 3 A through 3C, the engagement surface 106a is in contact 
with retention member 104. In the preferred embodiment illustrated, the engagement surface 106a is 
angled thereby imparting a first force on the retention member 104 inwardly transverse to the longitudinal 
axis and a second force along the longitudinal axis LI toward internal shoulder 1 14. In this position, the 
force of spring 124, as appUed through the engagement sleeve 106 and the retention member 104, urges 
the coupling end 142 of the tool shaft 140 against the internal shoulder 1 14. , 
[0030] Figs. 4A through 4C, illustrate the coupling assembly 102 disposed in an unlocked 

position. In the unlocked position, the engagement sleeve 106 is positioned along the longitudinal axis 
such that the relief area 107 is axially positioned adjacent the retention member 104. In this position, the 
retention member 104 may exit the channel 308. Further, in this position the coupling end 142 of the tool 
shaft 1 40 may be spaced fix)m the internal shoulder 114 creating a gap 115. 

[0031] Referring now to Figs. 3A and 3B, operation of the illustrated embodiments will be 

further described. In one embodiment, a medical dissection tool 138 is advanced within the 
longitudinal bore 308 until its coupling end 112 contacts a retention member 114, which is a part of a 
shaft 122. In one example, the coupling end 112 may comprise one or more planar surfaces adapted 
to mate with corresponding surfaces within bore 308 to impart rotational force to tool shaft 140. 
[0032] Referring more specifically to the partially exploded perspective view of Figs. 3B and 

3C, as an attachment housing 120 is rotated in the direction of an arrow 134 with respect to a motor 
housing 136, it pushes a spring 1 10 along the longitudinal axis LI and toward the motor housing 136, 
causing the spring 110 to become compressed. As a result, a gap 108 is created between the 
attachment housing 120 and engagement sleeve 106. At that point, spring 124 becomes relaxed, and 
its expansion pushes the engagement sleeve 106 in a direction parallel to the longitudinal axis LI and 
toward the attachment housing 120. Since a contact surface 106a of the engagement sleeve 106 is 
sloped, it urges the locking member 106, which may be a spherical ball, through an angled path by 
moving both parallel to and toward the longitudinal axis LI. As a result, the locking member 104 will 
travel along the longitudinal axis LI until it is adjacent groove 128 at which point the locking member 
will move inwardly into groove 128 Eventually, the locking member 104 will be pushed against a 
shaft 122. At that point, the engagement sleeve 106 and the shaft 122 will together secure the locking 
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member 106 in the groove 128, thereby inhibiting movement of the shaft 140 along the longitudinal 
axis LI . 

[0033] It is contemplated that the contact surface 106a may comprise a variety of shapes, such 

as a wedged shape, a partial spherical shape, as along as such a shape accommodates the movement of the 
locking member 104 through a angled path. 

[0034] In this illustration, the locking member 104 is shown moving at an angled path, which is 

approximately 45° to the longitudinal axis LI, into the locked position. However, a variety of angles, 
which may range fix>m approximately 0° through 90®, are also contemplated by the present invention. 
[0035] In the illustrated embodiment, the groove 128 is concave-shaped from a longitudinal 

cross-sectional view, and does not actively participate in the transmission of any rotational force to 
the shaft 140. However, it is contemplated that the groove 128 may include surface configurations 
adapted to receive rotational force, and may thereby cooperate in driving the shaft 140. 
[0036] Referring now to Fig. 3C, in one embodiment, to offer a triangle support, three locking 

members, each of which may be a spherical ball, maybe provided for the coupling assembly. It is 
contemplated that a fewer or greater number of locking members may also be utilized by the present 
invention. Further, the locking members may comprise other shapes, such as partially spheres, or 
irregular shapes. 

[0037] Referring now to Figs. 4A-4C, in one embodiment, a coupling assembly 202 is shown 

in an unlocked position. Referring more specifically to the partially exploded perspective views of 
Fig. 4B and Fig. 4C, as the attachment housing 120 is rotated in the direction of an arrow 204 with 
respect' to the motor housing 136, the force previously exerted on the spring 110 is released, causing 
the spring 1 10 to relax and move along the longitudinal axis LI (toward the engagement sleeve 106). 
Meanwhile, as the attachment housing 120 is rotated, it advances toward the engagement sleeve 106 
and closes the gap 108 of Fig. 3B. At that point, the engagement sleeve 106 is forced to move along 
the longitudinal axis LI and toward the spring 124, causing the spring 124 to become compressed. As 
the engagement sleeve 106 moves further toward the spring 124, it no longer secures the locking 
member 104 in the groove 128. As a result, the locking member 104 moves out of the groove 128 by 
an angled trajectory-both parallel to the longitudinal axis LI (and toward the direction of the spring 
124) and away from the longitudinal axis LI . 

[0038] Although only a few exemplary embodiments of this invention have been described 

above in details, those skilled in the art will readily appreciate that many modifications are possible in 
the exemplary embodiments without materially departing from the novel teachings and advantages of 
this invention. Also, features illustrated and discussed above with respect to some embodiments can 
be combined with features illustrated and discussed above with respect to other embodiments. 
Accordingly, all such modifications are intended to be included within the scope of this invention. 



